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Research on the interpretation method of channel waves for various

abnormal bodies in geologically transparent working faces

WU Guoqing, MA Yanlong
(CCTEG Xi’an Research Institute (Group) Co., Ltd., Xi’an 710077, China)

Abstract: The transparency of mine geology is a new requirement for safe and efficient mining of coal mines. For working faces with
complex geological conditions, channel wave detection technology is one of the commonly used geophysical prospecting methods. If there
are multiple geological anomalies on the working face, its attributes cannot be accurately determined. Distinguish and explain. Taking a
working face in Yangquan, Shanxi as an example, a three-dimensional wave field simulation was carried out on a working face including
faults, collapsed columns, thin coal belts, and deflection. Analysis of dispersion characteristics; combined with the numerical model of the
longitudinal wave amplitude and velocity, shear wave amplitude and velocity, high-frequency groove wave amplitude and velocity, and

low-frequency groove wave amplitude and velocity 8 types of CT inversion imaging, the fault, collapse column, thin different response

%5 H H#5: 2022-04-01 EERE: £ S DOI: 10.13199/j.cnki.cst.2021-1016
EEWB: FMEARR RS LRI A (41974209) ; o B R T4 P VG 22 BF 50 B A BR 24 W B G007 2 4 3 1) 55 H - (2018XAYMSIS;
2019XAYMS29)
TEE BN 2B KR (1987—), F, PeriABHA, BYEERFSE 51 . E-mail: wuguoging@cctegxian.com
BIEE: & 2 £.(1988—), B, HlTHA A, BIEEAFSE 51 . E-mail: mayanlong@cctegxian.com
149


https://doi.org/10.13199/j.cnki.cst.2021-1016
mailto:wuguoqing@cctegxian.com
mailto:mayanlong@cctegxian.com

2023 445 5 10 # 2 A FH K 551 %

characteristics of four geological anomalies, coal belt and flexure, on channel wave attributes. The results show that: (DThe main fre-
quency and velocity of the channe wave anomaly caused by the fault is basically the same as that of the coal seam without geological an-
omaly. The amplitude of shear wave, high frequency and low frequency channe wave can significantly identify the fault, and the speed of
shear wave, high frequency channe wave and low frequency channe wave can be compared. Significantly identify faults, the longitudinal
wave amplitude and longitudinal wave velocity cannot effectively identify the fault; @The single shot characteristics of the collapsed
column are characterized by low-order weakening and high-order enhancement. The amplitude of shear wave, high frequency, and low fre-
quency channe wave can significantly identify the collapsed column, shear wave, and high frequency. The frequency slot wave velocity
can identify the collapse column more significantly, while the longitudinal wave amplitude, longitudinal wave velocity and low frequency
slot wave velocity cannot effectively identify the collapse column; @)The main frequency of the thin coal belt is basically unchanged, the
speed is reduced, the high frequency slot wave amplitude and velocity, low frequency The amplitude and velocity of the channe wave can
distinguish thin coal belts, the amplitude of longitudinal wave and transverse wave can distinguish thin coal belts significantly, and the
amplitude of longitudinal wave and transverse wave cannot effectively identify thin coal belts; @The amplitude of the deflection spectrum
is enhanced, and the high frequency channe The wave amplitude and the low-frequency groove wave amplitude can distinguish the deflec-
tion more significantly, and the other properties of the groove wave are not obvious in the recognition of the deflection. According to the
response characteristics of different geological anomalies on single shot, frequency dispersion, frequency spectrum and wavefield CT ima-
ging, the geological recognition of channe wave anomalies is realized, and the shape, location and size of various geological anomalies are
accurately explained, which is geologically transparent. The establishment of the chemical working face laid the “material” foundation.

Key words: complex geology; transparent working surface; groove wave attributes; CT inversion imaging; abnormal body recognition
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200

200 400 600 800 200 400 600
X/m X/m

(2) PAPARIE A (b) HPEE L AR

200

200
100
0 0
200 400 600 800 200 400 600 800
X/m X/m

(c) PRI AR (d) FRDGEE R

200 400 600 800 200 400 600
X/m X/m

(e) AR 1% () PSSR

200 400 600 800 200 400 600 800
X/m X/m

(g) IRAIRIF AR (h) AR A S 1 A5

H 13 FE%EAEN S A CT i fom b4 1E

Fig.13 CT imaging response characteristics of multiple attributes of collapse column

3) TREH PR U B (AL 5 S« VeIl b o
RS RN B I 1 TE A R 5 s (R i s
I MR B AGR A1 X6 i T B S 350 i =, (LIR30 3 B i 5%
B AR PR TG, 300 5 ks A B | R I AR M AR
FANE TR N N b ST ST N T
(K 14).

4) % il B R B (B AR5 T . AN e AR TR It
PR M T 8 A — o W Sy, HAO e th 8 b A
AHRE A SN (] 15) o
242 HRFF A CT mAERA

P R . A CT S T 2 6 AN [a] o 7
AR AN TR], 6B 22 B AR T 1 AT A b 5T SR
RIEATIRAI(R 3)

D&5G CT MRS R, Bl . = JURE i | R
T i M B AR AT LAAE R W J2 R i — AN 5 1, B
EIETIRTE N

2) U | TR | APRABURE R B L AS AT LA
FAVEAE DU A — N A, UG ARIE 25

3) i ARSI D IR IR | T EE S T AR D i ity
PO — b ZEAAF, AR ARIE 23

4) 1 R D 4 M s 15 T A S B b AR )
— LGN, R 3

3 B

31 MEILZITE5HERE

BH SR A DX RS AR T Sy — UM SR 4 i 25 R T, 45
I DX 35 PR AR 2 R 2 2 I v T R U P PR s,
DU E 174 B2 800 m, i [7] B BE 200 m, B fL4% 55 M )=
JERE 4.91 mo ARYEAFIN X 555 P4 BLA H R R, T2
FaveAE . MY Beli sy iR R F . T D 2 sk
b, SRR AR s AR, R R Ry
WA s AR

A UG P02 I TR UL s I 2V it XA
[l XU PG A, W&l 16 Fs .

D) BSOS A B IR 10 m, 2E5HERUE 142 4

2) P AR MUEE 20 m, 3R R W P S

155



2023 4F55 5 1A

#EHFHAK

%51 4%

200 400 600 800 200 400 600
X/m X/m

(2) PAPARIE AR (b) PP LE AR

100 '

200 400

Y/m
Y/m

200 4
X

X/m

(e) miMHRIE A

m

() AT AR
B 14 B S B K CT R Am MR

Fig.14 CT imaging response characteristics of multiple attributes of thin coal belt
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